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pmUTTNUOUS CASTING INST AT J.ATION & PROCESS 

The present invention relates to a continuous casting installation and a continuous casting 
process, in particular but not exclusively for the continuous casting of aluminiurn. The 
5 invention also relates to a heating unit for use in a continuous casting installation. 

In a continuous casting process (sometimes known as the "twin roll" process), liquid . 
aluminium is fed continuously from a furnace to a casting machine, where it is cast directly 
into semi-finished form, either as a sheet or a rod. Typically, the casting machine includes 
a pair of casting rollers and a nozzle that feeds liquid metal into the nip between me rollers. 
' 10 The dummium freezes as it passes between the rollers and is simultaneously hot-rolled, 
emerging as a continuous sheet or rod, which is wound onto a reel. By supplying liquid 
aluminium alternately from two or more furnaces, it is possible to cast continuously for a 
period of typically 10-15 days, 

A continuous casting mstallation usually includes a number of treatment units between the 
15 furnace and the casting machine, for treating the Uquidaluntinhim before it is cast These 
may include for example a degassing unit and a filter for removing impurities from the 
aluminium. The alummiumfhen flows into a head box, which supplies the liquid metal to 
the nozzle of the casting machine. 

In cider to obtain ahigh quality metal product with aunifonn grain structure, it is important 
20 that the temperature of the liquid metal at the nozzle of the casting machine is stable. For 
example, the desired temperature at thenozzle nughttypicallybe 700°Cphis or minus 1 °C. 
However, in practice, the temperature of the liquid metal may vary' by 5-10°C from the 
desired temperature, owing to variations in the temperature of the metal in the furnace and 
beat losses between the furnace and the casting machine. This can cause an inconsistent 
25 grain structure and variations in the mechanical properties of me cast aluminium. 

A further problem arises from the fact that in a continuous casting process, the aluminium 
flows relatively slowly and therefore cooIb considerably before it reaches the casting 
machine. Typically, the temperature may fall by 1 00* C or more and therefore, in order to 
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provide a casting temperature of 700°C, it may -be necessary to heat the furnace to over 
S00*C. This is disadvantageous since at temperatures above about 750'C the aluminium 
tends to absorb large quantities of hydrogen, which must then be removed by degassing 
before the metal is cast 

5 According to the present invention there is provided a heating unit for use in a continuous 
castmginstallation, said heating unit including a heating chambsrforliquid metal having an 
Inlet and anoutlet, and ai least one thermostatically controllable heating element constructed 
and arranged to heat liquid metal .in the chamber to a predetermined liquid metal 
temperature. 

10 The heating unit can be used to coniroi the temperature of the liquid mesial in the easting 
machine, by raising it to a predetermined liquid metal temperature before the metal enters 
the casting machine. In this way. compensation can be provided for fluctuations in the 
temperature of the liquid meted leaving the furnace and for heat losses during the casting 
process, thereby ensuring a uniform casting temperature and improving the quality and 

15 homogeneity of the cast metal. Further, because the temperature of the metal can be 
increased downstream of the furnace, h is possible to run the furnace at a lower 
temperature, so reducing the absorption of gases by the metel. This also helps to improve 
the quality of the oast metal and/or reduces tbe degassing requirement. The energy needed 
to heat the metal in the furnace is also reduced. 

20 Advantageously, the at least one heating element is mounted within the heating chamber, 
preferably below the level of the outlet, so that at the end of a casting run it remains 
submerged in metal retained within the casting chamber. This prevents oxides forming on 
. the heating element. 

Advantageously, the heating chamber is elongate, and the inlet and tbe outlet are located 
25 towards opposite ends thereof, so that the liquid metal has to travel tbe full length of foe 
chamber. Preferably, the heating element is elongate and is mounted lengthways within the 
heating chamber. This ensures arelatively long residency time within the chamber, allowing 
the temperature of foe metal to be raised significantly- 
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The heating unit may include at least one temperature sensor, preferably arranged to sense 
the temperature of liquid metal adjacent the outlet A further sensor may be provided to 
sense the temperature of the metal adjacent the inlet. 

The heating unit may have a refractory liner, a lid for the heating chamber, and/or a drain 
5 outlet for the healing chamber. 

Advantageously, the heating unit includes afilter chamber and a transfer conduit connecting 
the filter chamber and the heating chamber. The use of a combined filter and heating unit 
simplifies the casting installation. The filter chamber is preferably located upstream of the . 
heating chamber. A ceramic foam filtermay be mounted in the filter chamber. Tbeheating 
10 unit may include a lid for die filter chamber and/ox a drain outlet for the filter chamber. 

According to another aspect of the invention there is provided a casting installation for use 
in a continuous casting process, the installation including a furnace for heating roeta] to a 
first liquid metal temperature, a casting machine including a pair of casting rollers and a 
noz2le arranged to deliver liquid metal into amp between the casting rollers, such mat the 
1 5 metal solidifies as it passes through the nip. and a feed line for supplying liquid metal from 
the furnace to the casting machine; characterised by a heating unit located in the feed line 
between the furnace and the casting machine, said heating unit being thermostatically 
controlled and arranged to heat the liquid metal to a second liquid metal temperature. 

The installation may include a degassing unit, the heating unit preferably being located 
20 downstream of the degassing unit The MstaUafion may mclune a filter 

preferably being located downstream of the filter unit. The casting machine may include a 
headbox, the heating unit preferably being located upstream of the headbox. 

Thecastinginstattationmayi^^ 

unit. The healing unit may be as defined by any one of the preceding statements of 
25 invention. 

According to another aspect ofthe invention there is provided a continuous casting process, 
the process including the steps of heating a metal in a furnace to a first Equid metal 
temperature, supplying the liquid metal through a feed line from the furnace to a casting 

20 Jammiy20a3 
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machine that includes a nozzle and a pair of casting rollers, and delivering the liquid roetal 
through the nozzle into a nip between the casting rollers so that the metal solidifies as it 
passes through the nip; characterised in that Ihe liquid metal is heated to a second liquid 
metal temperature in a thermostatically controlled heating unit located in the feed line 
5 between the furnace and lhe casting machine. 

The process may include the step of degassing the liquid metal. Advantageously, the liquid 
metal is heated to the second liquid metal temperature after the degassing step. 

The process may include the step of filtering tbe liquid metal. Advantageously, the liquid 
roetal is heated to the second liquid metal temperature after the filtering step. 

10 Advantageously, the second liquid metal temperature .ties in the range 600-800 o C, 
preferably 650-750°C, more preferably 680-720"C. 

Advantageously, the liquid metal is heated in the heating unit to produce a temperature rise 
in'the range 0-50°C, preferably 0-20°C, more preferably 0-10°C. 

The process may include the step of sensing the temperature of the liquid metal and 
15 controlling the heating unit according to the sensed temperature. The temperature of the 
liquid metal may be sensed at an outlet and/or an inlet of the heating unit 

Advantageously, liquid metal is retained in the heating unit at the end of a casting run, and 
the retained metal is maintained in a liquid state by heating the metal in the heating unit. 
Preferably, the heating unit includes at least one heating element and the depth of the 
20 retained metal is sufficient to cover the at least one heating element. 

An embodiment of the invention wfll nowbe described, by way of example, with reference 
to the accompanying drawings, in which: 

Figure 1 is ascbematic diagram illustrating the main components of an aluminium casting 
installation; 

25 Figure 2 is an isometric view of a heating unit with the lid open; 
Figure 3 is a top plan view of the heating unit; 
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Figure 4> a CTOSS-sectional front elevation of the heating unit on line A-A of Figure 3; 
Figure 5 is cross-sectional isometric view of the heating unit on line A-A; 
Figure 6 is an end view of the heating unit; 

Figure 7 is anisometric viewof a combined filtering Cheating unit, tocorc^ratlngafilter 
5 box and a heating chamber, both with their lids open; 

Figure 8 is a top plan view of the combined unit with the lids open; 

Figure 9 is a front elevation of the combined unit wito the lids open; 

Figure 10 is a rear elevation ofths combined unit with the lids Open: 

Figure 11 is an end elevation of the combined unit with the lids open; 

10 Figure 12 is atop plan view of the combined unit with the lids closed; 

Figure 13 is an end elevation of the combined unit with the lids closed; 

Figure 14 is a front elevation of the combined unit with the lids closed; 

Figure 15 is a cross-sectional front elevation of the combined unit ou line B-B of Figure 8, 



1 5 Figure 16 is a cross- sectional isometric view of the combined unit on line B-B of Figure 8. 

The casting installation shown in Figure 1 includes a furnace 2. a degassing unit 4. a filter 
box 6, a heating unit 8» and a casting machine 10. Tbe 5 e components of the casting 
installation are iinkedtogether by toughs 12, dlowingnquidmetal to flow fromthe furnace 
2 through the degassing unit 4, the filter box 6 and toe heating unit 8 to the casting machine 
20 10. Apart from the inclusion oftbe beating unit 8, toe installation is conventional. 

two or more fumace S 2maybeprovjded which canbe operated altematelyto supply liquid 
metal substantially continuously to toe casting machine 10. 
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The degassing unit 4 may include one or more rotors for introducing argon gas into the 
liquid metal to remove dissolved hydrogen. The degassing unit is conventional, a typical 
example "being described in US 4,426,068, the entire content of which is incorporated by 
reference herein. 

5 The filter box 6 typically contains a ceramic foam filter forough which foe liquidmetal flows, 
to trap inclusions in the metal and prevent them from reaching the casting machine. The 
filter box 6 and the ceramic foam filter are conventional, an example of a ceramic foam filter 
being described in US 3,947,363, foe entire content of which is incorporated by reference 
herein. 

10 Tbecastfogmachine 10 is designed to provide fOTfoecontfououscasfo^ and 
typically includes a head box and a nozzle, through which liquid metal is fed into the nip 
between two casting rollers. The liquidmetal freezes as it passes through the nip, emerging 
as a seini-finished sheet or rod. An example of a continuous casting machine is described 
in US 4,1 53,101, the entire content of which is incorporated herein by reference, 

15 In foe embodiment shown in Figure 1, the heating unit 8 is located between foe filter box. 
6 and foe casting machine 10. It should however be understood that whilst this is generally 
the preferred position forfoe heating unit, it may be located anywhere between foe furnace 
2 and foe casting machine 10. For example, it may be located between foe degassing unit 
4 and foe filter box 6, or between the furnace 2 and the degassing unit 4. If desired, two or 

20 more heating units may be provided at different locations between the furnace and foe 
casting machine. 

Afirst form of foe heating unit 8 is shown in Figures 2-6. The heating unit 8 includes a steel 
housing 14, which is supported on legs 15 and hasalid lethatispivotablymountedona 
hinge bar 1 S and is operable by means of a hydraulic actuator 20 that acts on a drive arm 22. 
25 The housing 14 supports a refractory liner 24 in foe form of an elongate rectangular tub, 
forming an open-topped chamber 25 for the hquid metal. An inlet trough 26 is provided in 
one side wall 27 of foe housing towards one end of foe chamber 25, and m outlet trough 
28 is provided on foe opposite side 29 of foe housing, towards foe opposite end of foe 
chamber 25, so that liquid metal flowing through the tub flows lengthwise through foe 
„„., . 20 January 2003 
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chamber 25. The inlet and outlet troughs 26, 28 are V-shaped and extend to slightly less 
than balf the depth of the tub, and are lined with a refractory material. A drain outlet 30 is 
provided m the end wall 3 1 offlie housing. 

Located within the chamber 25 are two electrical heating elements 32- These elements 32 
5 are contained within refractory sleeves, for example of nitride bonded silicon carbide, and 
have a power rating of 8kW each. The heating elements 32 extend parallel to one another 
along the length of the chamber, and are positioned towards the bottom of the chamber, 
below the loweBt point of the outlet trough 28 so that in use they are completely immersed . 
in liquid metal flowing through toe chamber. The heating elements 32 are secured within 
10 sealed openings in the rear wall 34 of the housing and are provided on their external ends 
with electrical connectors 36, for connection to a power supply. 

Thermocouples (not shown) are provided at the inlet 26 and the outlet 28. to sense the 
temperature of the liquid metal as Centers and leaves the heating chamber 25. The 
thermocouples are connected to a control unit (not shown) which controls fee power 
15 supplied to the electrical heating dements, so as to maintain the temperature of the liquid 
metal flowing through the outlet 28 at a predetermined value. 

muse, liquid metal enters the chamber 25 through inlet26 and then flows alongthe chamber 
before exiting through the outlet 28. The chamber holds approximately 80 litres of liquid 
metal, which typically has a residency time in the chamber of about 6 minutes. In this time, 
20 the two heating elements 32 are capable of raising the temperature of the metal by up to 
10 °C. The accuracy of the temperature sensors and the control device is such that the 
output temperature of the metal can be controlled to within an accuracy of ±1 D C 

In atypical continuous casting process for duminium. the ideal castingtemparatur&njay be 
for example 705 °C. Previously, to achieve this casting temperature, the liquid metal would 
25 have been heated in the furnace to a temperature of about 810°C to allow for cooling 
between the furnace and the casting machine by a temperature of about 105°C. However, 
the temperature in the furnace might typically vary by 5-10°C and these temperature 
variations would then propagate down the system, leading to significant variations hi the 
casting temperature and inconsistencies in the grain structure of the cast aluminium. 

20 January 2003 
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In the present invention, the feeimostatically controlled heating unit may be used to raise 
the temperature of the liquid metal by up to 10°C. The furnace can therefore be run at a 
lower temperature, leading to reduced heat losses as the metal moves through the system. 
Typically, the furnace may be set to heat the metal to a temperature of 780°C. The 

5 temperature of the metal may then drop by 80°C through heatlosses as it flows through the 
system, and then be raised by about 5°C in the heating unit to produce an casting 
temperature of 705 °C. This temperature can be controlled to an accuracy of ±1 °C 
producing a more consistent and homogeneous grain structure. The lower furnace 
temperature also results in reduced hydrogen absorption and therefore a reduced degassing 

10 requirement, a reduced energy requirement, and reduced wear on the refractory materials 
lining fee various components of the casting installation. 

As mentioned previously, the heatingunit is designed so that the heating elements 32 always 
remain submerged in aluminium m the chamber 25. This reduces wear on fee heating 
elements and prevents a build up of oxides. Any risk of loose oxides contaminating the 
15 aluminium is therefore avoided. This is very important, particularly if the heating unit is 
located in its preferred position just upstream of lie casting machine, since in tins position 
it is located downstream of fee filter. By preventing a build up of oxides, any need to clean 
the heating elements is also avoided,, which is .again very important since fee healing 
elements are very expansive and easily damaged.' 

20 Theahmunium mfcechamber25canbemamtamedmahquidstatem^ supplying 
power to fee heating elements 32. This avoids any need to pre-heatfee heating unit prior 
■ to a casting run. When a different alloy is to be cast, any metaj remaining in the chamber 
can be quickly flushed out with fee new alloy and feat portion of the cast metal can be 
removed for scrap. 

25 Generally, feere will be no need to drain fee heating unit 8. However, if for any reason it 
is necessary to drain the chamber 25,feis can be achieved easily by opening fee drain outlet 
30. 

A combined filtering and heating unit that includes a filter box 34 and a heating unit 36 is 
shown in Figures 7 to 16. The filter box 34 and the heating unit 36 are arranged in series, 
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so that liquid aluminium flowing through the unit flows first through the filter box 34 and 
then through the heating unit 36. 

The filterbox 34 is conventional, being based on an existing design, and the heating unit 36 
is substantially identicalto the separate beating unit 8 described above and shown in figures 
5 1-6 of the drawings. The heating unit 36 will not therefore be described in full detail, 
reference being made to the preceding description of the separate heating imit 8 for a full 
description of the unit Where appropriate, the same reference numbers have been used as 
previously to indicate identical parts of the heating units. 

The combined filtering and hearing unit includes a Steel housing 40, which is supported on 
J 0 1 egs 42 and has two lids 44,45 for me filter box 34 and toe heating unit 36 respectively. The 
lids 44,45 are pivotably mounted on a common hinge bar 46 and are operable by means of 
hydraulic actuators 47,48 that act onrespective drive amis 49,50. A gas/air burner 52 mat 
may be used for preheating the filter box 34 is mounted on the lid 44 of the filter box. 

The housing 14 supports a refractory liner 56 tharfbrms two tubs for the filter box 34 and 
15 the heating unit 36 respectively. An inlet trough 58 that communicates with the filter box 
. 34 is provided in one end wall of the housing, an outlet trough 60 that communicates wito. 
the heating unit 36 is provided at the opposite end of the housing, and atransfer trough 62 
is provided between the filter box 34 and the heating unit 3 6 to allow liquid metal to flow 
from the filter box to the heating unit. A hydmulically actuated flow control valve 64 is 
20 mounted above the inlet trough 58 and is operable to control the flow of liquid metal into 
the unit. Two drain outlets 6630 are provided in the front side wall 68 of the housing, to 
allow liquid metal to be drained from the filter box 34 and the heating unit 36 respectively. 

Itefflterbox34includesan open-topped fdter chamber 70. which is divided into upstream 
and downstream sections 74.76 respectively by a dam 78. The dam extends 'downwards 
25 from the top of the chamber 70 to about two thirds of its depth, so that liquid metal flowing 
through me chamber 70 from the upstream section 74 to the downstream section 76 has to 
flow underneath the dam 78. A ledge 80 Ls provided around the walls of the upstream part 
of the chamber 70 and tiie dam 78. This ledge SO supports arigid ceramic foam filter matrix 



20 January 2003 

pS50SSl,wpi! 



21/03 '03 FRI 14:59 FAX +44 1908 35115S 



c 



10 

Cnot shown) that extends across the entire surface of the upstream part 74 of the chamber, 
approximately level with the J ower part of the dam 78. 

In use, liquid metal enters the upstream part 74 of the filter chamber 70 through the inlet 
trough 5 8 and then flows downwards through the filter and underneath the dam 78, before 
5 rising up again in the downstream part 76 of the filter chamber. The metal then flows 
through the transfer trough 62 into the heating unit 36, where it is heated in the heating 
chamber 25 by the heating elements 32. 

Thermocouples (not shown) are provided at the transfer trough 62 and the outlet 60, to 
sensethe temperature of theHquid metal as it enters and leaves'the heating chamber 25. The 
10 thermocouples are connected to a control unit (not shown) which controls the power 
supplied to the electrical heaters 32, so as to maintain the temperature of the liquid metal 
flowing through the outlet 60 at a predetermined value. 

Operation of the combined filter and heating unit to control the temperature of the liquid 
metal is substantially the same as fbrthe separate heatmg unit described above, and will not 

15 therefore be described in detail. It will be noted, however, that the filter box 34 and me 
heating unit 36 can be drained independently, allowing die ceramic filter in the filter box 34 
to be replaced without draining the heating unit 36. Further, the metal in the heating unit 
can be niaintained in a liquid state by supplying power to the heating elements 32, even 
when the filter box 34 has been drained- The heating elements 32 may therefore be left 

20 imroersedinUquidmetalsenn^^ and avoiding any need 

to pre-heat the heating chamber when recommencing or commencing a new casting 
operation. 

Various modifications of the invention as described herein are possible, Some of which will 
now be described. 

25 Although the preferred position for the heating unit is usually immediately upstream of the 
casting machine, so that the temperature of the liquid metal at die casting machine can be 
controlled with the greatest accuracy, the heating unit may be located at any point in the 
feed line between the furnace and the casting machine. For example, another possible 
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location for the heating unit is immediately upstream of the filter box, this having the 
advantage that if any impurities are introduced into the liquid metal, as it passes through the 
heatingunit (although this is unlikely, owingto the design of the unit), they will be removed 
by the filter before the metal reaches the casting machine. The heating unit may also be 
5 located further upstream, or two or more heating units may be provided at different 
locations in the feed line. 

Instead of mounting one or more heating elements in the heating chamber, the heating 
elements may be built into the walls and/or base of the chamber, to avoid any possibility of 
leakage aroundthe sealedjoints wherethe elements pass through the refractory walls of the 
10 heating chamber. Other types of heater (e.g. gas burners) may also be provided. 

The invention is particularly applicable to the continuous casting of aluminium and 
aluminium alloys, but may also be used in the continuous casting of other suitable metals. 
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CLAIMS 

1. A healing unit for use in a continuous casting installation, said 1) eating unit including 
a heating chamber for liquid metal having an inlet and *i outlet, and at least one 
themio^caUycontrolla^ 

metal in the chamber to a predetermined liquid metal temperature. 

A heating unit according to claim 1, wherein said at least one heating element is 
mounted within the heating chamber. 

I. A heating unit according to claim 2, wherein said at least one heating element is 
mounted below the level of me outlet. 

1 A heating unit according to any one of the preceding claims, wherein the heating 
chamber is elongate, and the inlet and the outlet are located towards opposite ends 
thereof. 

5. A heating unit according to claim 4, wherein said atleast one beating element is 
elongate and is mounted lengthways within the heating chamber. 

6. Aheatingm± accord to ^ 
temperature sensor. 

7. A heating unit according to claim 6, wherein a temperature sensor is arranged to 
sense the temperature of liquid metal adjacent the outlet 

8. A heating unit according to any one of the preceding claims, wherein the heating 
chamber has a refractory liner, 

9. A heating unit according to any one of the preceding cl aims, including a lid for the 
heating chamber, 

10. Abeatinguntta 

for the heating chamber. 
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11. A heating unit according to any one of the preceding claims, including a filter 
chamber. 

12. A heating unit according to claim 1 1 , including a transfer conduit connecting the 
filter chamber and the heating chamber. 

13. A heating unit according to claim 1 1 or claim 12. -wherein the filter chamber is 
located upstream of the heating chamber. 

14. A heating unit according to any one of claims 11 to 13, including a ceramic foam 
filter mounted in the filter chamber. 

- 15. A heating unit according to any one of claims 1 1 to 14, including a lid for the fflter 
chamber. ■ 

16. A heating unit according to any one of claims 1 1 to 1 5, including a drain outlet for 
the filter chamber. 

17. A casting installation for use in a continuous casting process, the installation 
including a furnace for heating, metal to a first liquid metal temperature, a casting 
machine including a pair of casting rollers and a nozzle arranged to deliver liquid 
metal into anip between the casting rollers, such that the metal solidifies as it passes 
through the nip, and a feed line for supplying liquid metal from the furnace to the 
casting machine; characterised by a heating unit located in the foad line between the 
furnace and the casting^nachine, said heating unit being thermostatically controlled 
and arranged to heat the liquid metal to a second liquid metal temperature. 

IS. A casting installation according to claim 1 7, including a degassing unit. 

19. A casting installation accordmgto claim 1 8, wherein the heating unit is downstream 
of the degassing unit. 

20. Acastinginstallationaccordingto any oneof claims 17to 19, includmg a filter unit. 

21 . A casting installation accordingto claim20, whereinthe heating unit is downstream 
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22. A casting installation according to any one of claims 1 7 to 21, wherein the casting 
machine includes aheadbox and the heating unit is upstream of Hie headbox. 

23. A casting mstallaiion according to any one of claims 17 to 22, including a 
thermostatic control device for controlling the heating unit 

24. Ac^tinginStaHationacwidingtoanyoneofclaims 17 to 23, wherein the heating 
unit is as defined by any one of claims 1 to 16. 

25. A continuous casting process, the process including the steps of heating a metal in 
a furnace to a first liquid metal temperature, supplying the liquid metal through a 
feed line from the furnace to a casting machine that includes a nozzle and a pair of 
casting rollers, anddeHvermgme liquidmctal through thenozzle into anip between 
the casting rollers SO that the metal solidifies as it passes through the nip; 
characterised in that the liquid metal is heated to a second liquid metal temperature 
in a thermostatically controlled heating unit located, in the feed line between me 
furnace and the casting machine. 

26. A process according to claim 25, including the step of degassing the liquid metal. 

27. A process according to claim 26, wherein ihe liquid metal is heated to the second 

liquid metal temperature after the degassing step. 

28. Aprocess accoidingto any one of claims 25 to 27, tocluding the step of filteringtfae 

liqilid metal. 

29. A process according to claim 28, wherein the liquid metal is heated to the second 
liquid metal temperature after toe filtering step. 

30. Aprocessaccordingto anyone of plaims25 to 29, in which the second liquidmetal 
temperature lies in the range 600-800 'C, preferably 650-750°C, more preferably 
680-720°C. 
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31. A process according to any one of claims 25 to 30, in which the liquid metal is 
heated in the heating unit to produce a temperature rise in the range 0-50°C, 
preferably 0-20°C, more preferably 0-10°C. 

32. Aprocess accordingto any one of claims 25 to 31, including Hie step of sensingthe 
temperature of the liquid metal and controlling the heating unit according to the 
sensed temperature. 

33. A process according to claim 32, in which the temperature of the liquid metal is 
sensed at an outlet of the heating unit. 

34. A process according to claim 32 or claim 33, in which the temperature of the liquid 
metal is sensed at on inlet of the heating unit. 

35 . A process according to any one of claims 25 to 34, wherein liquid metal is retained 

in the heating unit at the end of a casting run, and the retained metal is maintained 
in a liquid state by heating the metal in the heating unit 

3 6. A process according to claim 35, wherein the heating unit includes at least one 

heating element and the depth of die retained metal is Suffi cient to cover the at least 
one heating element. 
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ABSTRACT 

rottrrmnoiis CASTING tnstatt.atton & PROCESS 

A continuous casting installation includes a furnace (2) for heating metal to a first liquid 
metal temperature, a degassing unit (4), a filter (6), aheating unit .(g) and a casting machine 
(10). The casting machine'(lO) includes a pair of casting rollers and a n022le arranged to 
deliver liquid metal into a nip between the casting rollers, such that the metal solidifies as 
It passes through the nip. The heating unit (8) is located between &e furnace and me casting 
machine, and is thermostatically controlled to heat the liquid metal to a second liquid metal 
temperature. Figaro 1 . 
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